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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a sharp image without image flow 
under high temperature and high humidity conditions without using a 
drum heater in a copying machine or a printer mounting an a-Si drum. 
SOLUTION: An electrostatic latent image developing toner prepared by 
externally adding a polish cleaning agent and silica fine particles to toner 
source powder having <300 shape factor SF1 (degree of roundness) and 
<250 shape factor SF2 (degree of ruggedness) is used in the 
electrophotographic system using an amorphous silicon photoreceptor. 
After the toner together with the polish cleaning agent particles are 
subjected to development, the toner is separated from the polish 
cleaning agent particles in the transfer process of the toner. No drum 
heater is used in the system. 
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JPO and NCI PI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] As opposed to the toner original powder whose shape factor SF 1 (degree of roundness) is 300 or less 
and whose SF2 (concavo-convex degree) is 250 or less in the electrophotography system using an amorphous 
silicon photo conductor In the imprint process of the toner after developing both the toner concerned and a 
polish cleaning agent particle using the toner for electrostatic latent-image development which carried out 
externally adding of a polish cleaning agent and the silica impalpable powder The electrophotography system 
which does not use the drum heater characterized by not using a drum heater while making a toner and a polish 
cleaning agent particle separate. 

[Claim 2] The electrophotography system which does not use the drum heater according to claim 1 which a 
volume resistivity (volume resistivity) is in the range of 1x102 to 1x1010 (ohm-cm), and average grain size is in 
the range of 0.1-3.0 (micrometer) about the above-mentioned polish cleaning agent, and is characterized by the 
addition to a toner being 0.3 - 5 % of the weight. 

[Claim 3] The electrophotography system which does not use the drum heater according to claim 1 or 2 
characterized by primary particle diameter being a hydrophobic silica below 100 (nm) about the above-mentioned 
silica impalpable powder. 

[Claim 4] The electrophotography system which does not use the drum heater of a publication for any 1 term of 
claims 1-3 characterized by the addition to a toner being 0.3 - 2 % of the weight about the above-mentioned 
silica impalpable powder. 

[Claim 5] The electrophotography system which does not use the drum heater of a publication for any 1 term of 
claims 1-4 characterized by being used about the above-mentioned silica impalpable powder by one-kind 
independence or two or more sorts of concomitant use. 

[Claim 6] When the element ratio of the surface layer (outermost surface) is expressed as the following empirical 
formula (I) about the above-mentioned amorphous photo conductor, X is 0.95<=X<1, and the Vickers hardness of 
the outermost surface is 300 or less again. The electrophotography system which does not use the drum heater 
of a publication for any 1 term of claims 1-5 characterized by being the electrophotography photo conductor 
with which the degree of hardness of the side which touches the photoconduction layer of a surface layer is 
large with a photo conductor, and a degree of hardness becomes small gradually toward a free-surface side. 
[Formula 1] 

a-S I i- x C x : H — (I) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It relates to the electrophotography system which does not use a drum heater while the 
toner suitable for the system which used especially the amorphous silicon photo conductor about the 
electrophotography system which does not use a drum heater while using the toner in the one component 
system or binary system development material used for the copying machine, FAX, and the printer of an 
electrophotography method is used for this invention. 
[0002] 

[Description of the Prior Art] Current, and the copying machine and laser beam printer which are sold form an 
electrostatic latent image in a photo conductor in electrification and an exposure process, and the 
electrophotography method which obtains a printing image through a formation of visible image and according 
[ in / further / an imprint process ] toner image on photo conductor to imprint, after that, heat, pressure, etc. to 
paper fixing process is widely adopted in the latent image of a photo conductor in the development process. 
[0003] This electrophotography system is made to deteriorate gradually on a photo conductor front face in 
repeat use by various causes, such as corona exposure in an electrification process, and toner filming in a 
development process. Since surface hardness was not extremely high, the front face polluted by the various 
rubbing power in a copy process was shaved off, and the selenium system photo conductor or the organic photo 
conductor which are used conventionally did not appear as a problem about original printing actuation. However, 
as above-mentioned, since surface hardness is not high, it is lacking in endurance, and handling also needs to 
pay many attentions and that of this kind of photo conductor is troublesome. Consequently, use of an 
amorphous silicon photo conductor has come to be desired strongly. Unlike a conventional selenium system 
photo conductor and a conventional organic photo conductor, it has high photosensitivity pollution-free, Vickers 
hardness has further 1500-2000, and the property that was excellent in many to endurance, handling nature, 
etc., such as being very hard, the amorphous silicon (following a-Si) photo conductor was considered to be an 
ideal photo conductor ingredient, and utilization has spread. On the other hand, it turns out that surface 
degradation of adhesion of the ion matter which an a-Si photo conductor also generates [ in / repeatedly / 
use ] by adsorption of the moisture by oxidation of a surface layer and corona discharge etc. is observed, and it 
appears in a printing image as the so-called image flow development from which a clear image is not obtained as 
a result. Since the degree of hardness of the surface layer in which it once deteriorated in the case of the a-Si 
photo conductor is high, it cannot be ground and cleaned with the rubbing power in a continuation print. 
Therefore, for this cure, the heater was built into the interior of a photo conductor, the skin temperature of a 
photo conductor was heated at 40-50 degrees C, and generating of a trouble has been prevented. As an attempt 
which loses a heater, although there was a proposal about the structure of an a-Si photo conductor surface 
layer (patent reference 1-3), it has not resulted in utilization. 
[0004] 

[Patent reference 1] JP,62-168161,A (claim) 
[Patent reference 2] JP,62-272275,A (claim) 
[Patent reference 3] JP,63-186252,A (claim) 
[0005] 

[Problem(s) to be Solved by the Invention] Even when an amorphous silicon drum is used, this invention grinds 
the drum front face which deteriorated moderately, and even if a drum heater is not used for it, it aims at 
offering the technique in which an always clear image is obtained. When the drum heater was used in the 
miniaturization of a copying machine and a printer, and personal-izing, there was a problem that this system will 
become complicated. Moreover, the problem that it was long, therefore power consumption required also had 
time amount (warm uptime) after the temperature up of a heater takes fixed time amount and switching on a 
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power source until it prints. Moreover, if a photo conductor was heated, since the temperature up of the Tg 
temperature (glass transition temperature) of a toner would be carried out to near, the problem that a toner will 
fix was also shown in the photo conductor front face. As the above-mentioned purpose, this invention is made in 
order to solve these troubles. 
[0006] 

[Means for Solving the Problem] The electrophotography system using the amorphous silicon photo conductor of 
this invention The toner for electrostatic latent-image development which carried out externally adding of a 
polish cleaning agent and the silica powder to the toner original powder whose shape factor SF 1 (degree of 
roundness) is 300 or less, and whose SF2 (concavo-convex degree) is 250 or less is used. The toner concerned, 
After developing both polish cleaning agent particles, while making a toner and a polish cleaning agent particle 
separate in the imprint process of a toner Even when an amorphous silicon photo conductor was used by not 
using a drum heater, the photo conductor front face which deteriorated could be ground and cleaned moderately, 
and it found out that the image formation always stabilized also in the condition without a drum heater became 
possible. In order to grind and clean a photo conductor efficiently, after the polish cleaning agent particle added 
by the toner is developed with a toner, it is necessary to make it dissociate with a toner in an imprint process. 
That is, imprint material transfers only to a toner and how a polish cleaning agent makes an abrasive material 
exist in the part by higher concentration in the system by which the surroundings lump cleaning-blade section, a 
rubbing roller, etc. exist in an abandonment toner side participates in polish / cleaning nature on the front face 
of a drum greatly. 

[0007] In addition to the factor of the resistance of an abrasive material, and average grain size, in the imprint 
process, it turned out that the configuration of toner original powder is concerned greatly as a means into which 
a toner and a polish cleaning agent are made to divide. When a toner configuration is an indeterminate form, even 
if it sets the physical properties of a polish cleaning agent as a predetermined value, it is hard coming for a 
polish cleaning agent to be unevenly distributed in the impression of toner original powder etc., and to be 
secured, and to dissociate from a toner at the time of an imprint like drawing 1 . On the other hand, if that to 
which conglobation progressed to some extent is used for toner original powder, like drawin g 2 , a polish cleaning 
agent will be distributed to homogeneity on a toner original powder front face, and, as a result, separation from 
the toner original powder in an imprint process will be performed easily. 

[0008] This time, roux ZEKKUSU shape-analysis equipment was used for the shape analysis of a toner, SF1 
(roundness degree) and SF2 (concavo-convex degree) were measured, and relation with the imprint nature of 
the polish cleaning agent at that time was investigated. It turned out that SF1 is 300 or less, and the polish 
cleaning agent concentration by the side of an abandonment toner becomes high when SF-2 use the toner 
original powder in which 250 or less value was shown, and polish and cleaning on the front face of a drum are 
performed efficiently. Here, SF1 which shows the degree of roundness is computed by carrying out it like 
following several 1 , and explains this with reference to drawing 3 . 
[0009] 
[Equation 1] 

ML 2 K 

S F 1 = X 

A 4 

(A : Diameter of area MLrmaximum length) 

[0010] Moreover, SF2 which shows a concavo-convex degree is computed by carrying out it like following 

several 2, and explains this with reference to drawing 4 . 

[0011] 

[Equation 2] 

PM 2 1 
S F 2= X 

A 4 n 

(A : Area PM: Periphery in the cross-section condition of taking maximum length) 

[0012] As a reason which limits resistance of a polish cleaning agent to 1x102 to 1x1010 (ohm-cm), when 
resistance of non-imprinting material exceeds 1x1010 ohm-cm in an imprint process, generally it is known that 
imprint effectiveness will fall quickly. Moreover, although resistance is based also on an addition by less than 
1x102 ohm —cm, the electrification nature of a toner is reduced and sufficient development nature is not 
obtained. As such an abrasive material, there are silicon carbide (SiC), a MAGUNE night (Fe 304), titanium oxide 
(Ti02), tin oxide (Sn02), inorganic fine particles that performed surface electric conduction processing. 
[0013] Moreover, in using it for the electrophotography system which does not use a drum heater at the toner 
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for electrostatic latent-image development, it is desirable about silica impalpable powder that primary particle 
diameter is a hydrophobic silica below 100 (nm), it is desirable that the addition to a toner is 0.3 - 2 % of the 
weight, and it is still more desirable to be used by one-kind independence or two or more sorts of concomitant 
use. 
[0014] 

[Embodiment of the Invention] When the element ratio of the surface layer (outermost surface) of an amorphous 
silicon photo conductor is especially expressed as the following empirical formula (I), X is 0.95<=X<1, and the 
Vickers hardness of the outermost surface is 300 or less. By combining with the photo conductor characterized 
by the degree of hardness of the side which touches the photoconduction layer of a surface layer being large, 
and a degree of hardness becoming small gradually toward a free-surface side The outstanding quality of printed 
character which image flow does not produce at all in the printing test in a high-humidity environment in the 
condition without a drum heater can be held maintaining the endurance which is the advantage of an amorphous 
silicon photo conductor. 
[001 5] 
[Formula 2] 

a-S I -i - X C X : H — (I) 
[001 6] 

[Example] Although the following this inventions are explained to a detail, this invention is not limited to these 
examples. 

[0017] [Example 1] styrene / acrylic resin 100 weight sections Nigrosine color Three weight sections 
polypropylene wax Five weight sections carbon black Melting kneading of the mixture which consists of the 8 
weight sections above-mentioned presentation was carried out with the biaxial extruder. After cooling and 
carrying out coarse grinding of this, inside grinding and pulverizing were performed using the mechanical grinder, 
and the toner which has the shape factor of SF1:275 and SF2:210 with the average grain size of 7 microns was 
obtained, this toner — hydrophobic silica 0.5% and a volume resistivity (volume resistivity) 1.9x103 (ohm-cm) — 
conductivity with a mean particle diameter of 0.35 microns — Ti02 was added 2% and it mixed with the Henschel 
mixer, thus, the toner 5 obtained section — the carrier of the 95 sections — mixing — 2 component developer - 
- producing — the KYOCERA make — image evaluation was performed using a-Si photo conductor loading 
printer FS-1550. Usually, after performing the print of 50,000 sheets in an environment, it was left by the 
environment of 32.5 degree-C-80%RH for 10 hours, and when the image sample was taken and the existence of 
image flow was checked, image flow development was not seen at all. When the drum front face was observed, 
surface abnormalities, such as a crack, were not observed. 

[0018] [Example 2] styrene / acrylic resin 100 weight sections magnetite 60 weight sections Nigrosine color 
Three weight sections polypropylene wax From the mixture which consists of a presentation of 5 weight sections 
above, the toner with a mean particle diameter of 7 micrometers was produced by the same approach as an 
example 1. The shape factor was set to SF1:255 and SF2:230. Abnormalities were not accepted, when the 
externally adding process same into this toner original powder as an example 1 was performed, it was left in the 
environment of 32.5 degree-C-80%RH for 10 hours and image evaluation was performed in the 1 component 
development process of having converted a-Si drum loading printer FS-1550, after usually printing 50,000 sheets 
in an environment. Moreover, defects, such as a crack, were not observed when the drum front face was 
observed. 

[0019] After carrying out melting kneading of the mixture which consists of the same presentation as the 
[example 1 of comparison] example 2 with a biaxial extruder, this was cooled, it pulverized with the jet mill 
through coarse grinding and inside grinding, and the toner with a mean particle diameter of 7 micrometers was 
obtained. The shape factors of this toner were SF1 :330 and SF2:265. When the same externally adding process 
as examples 1 and 2 was performed and the same experiment was conducted, abnormalities were regarded also 
as the image and the drum front face. The experimental result of the above-mentioned example and example of 
a comparison is summarized in Table 1. 
[0020] 
[Table 1] 
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[0021] 

[Effect of the Invention] Even if it does not use a drum heater in the copying machine and printer which carried 
the a-Si drum by using the toner of this invention, the clear image which does not have image flow under high- 
humidity/temperature can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D raw ing 1] It is the explanatory view showing the adhesion condition of the polish cleaning agent to toner 
original powder. 

[Dr awing 2 ] It is the explanatory view showing the adhesion condition of the polish cleaning agent to toner 
original powder. 

[Drawing 3] It is the explanatory view showing SF1. 
[Dra wing 4] It is the explanatory view showing SF2. 



[Translation done.] 
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DRAWINGS 



[Drawin g Jj 




[Drawing 3] 
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